positive edrophonium test, but a poor response to oral pyridostigmine. One patient had probably had a long-standing right superior oblique palsy of the congenital type, on which was superimposed an acquired left superior oblique palsy of probable vascular aetiology. In the cases with closed head trauma the duration of unconsciousness, where known, was from half an hour to one month. There was a higher incidence of other traumatic neurological symptoms in patients whose coma lasted for two weeks or more. The duration of time between the initial trauma and being seen at the Bascom Palmer Eye Institute was known in 16 cases and ranged from two to 60 months, mean 22-5 months.
Results
Clinical findings (Tables 1 and 2 ). All the patients complained of diplopia, either vertical, torsional, or in combination. Additional complaints included abnormal head position and headaches. Corrected visual acuities were good, the worst recorded being 6/12, and in no patient was there more than one Snellen line difference between the two eyes. Ocular deviation. In four patients there was orthophoria in the primary position, and in two more the primary position deviation was purely horizontal. In the remaining 12 patients there was a vertical deviation in primary position. In five patients this was purely vertical, in one there was a coexistent esotropia, and in six there was an exotropia. In downgaze all patients showed an increase in the vertical deviation. In depression to either side nine showed a classical pattern of hypertropia of the adducted eye with diplopia reversing between left and right depression. In two cases this information is not available in the patient's record. In the remaining 508 Ocular rotations were assessed. In nine cases there was detectable underaction of both superior oblique muscles, often one more than the other. In seven cases only one superior oblique could be seen to underact, with overaction of the ipsilateral inferior oblique. In two cases the rotations were not recorded.
Vpattern. Several authorities have emphasised the importance of a marked V pattern as an indicator of bilaterality in superior oblique palsies. In this series the size of the V pattern ranged from 30 prism dioptres to a small A pattern of two prism dioptres. In addition to the latter patient three others had no Other neurological problems. Eight patients had no neurological signs or symptoms (one had coincident hypothyroidism). One patient was myasthenic. Nine patients had significant sequelae of their head trauma (summarised in Table 1 ). These ranged from memory loss after temporal skull fracture to hemiparesis, dysphasia, and convergence-retraction nystagmus. As might be expected, all the cases with absent, poor, or doubtful fusion had major neurological problems.
MANAGEMENT
Non-surgical management. This was advised in seven cases. The reasons were various. One case (No. 1) had myasthenia gravis and only moderate symptoms. One case (No. 5) was already improving spontaneously when first seen and continued to do so. Two cases (Nos. 9 and 10) had small deviations which could be rendered tolerable by prisms or occulsion of one lens of reading glasses. Three cases (Nos. 4, 11, and 13) with major neurological problems were advised that surgery would probably not be of value in relieving their symptoms, and one of these was fitted with prisms.
Surgical management. Table 3 shows the surgery Raskind" reported three cases, all post-traumatic. Hermann" reported nine cases initially diagnosed as unilateral which turned out to be bilateral after the initial surgery was performed. Lyle'2 reported eight cases seen over a five-year period, all traumatic in origin. Mitchell and Parks'3 reported nine patients in a prospective study of superior oblique surgery. The largest reported series of which we are aware is that of Fells and Waddell,4 who reported 31 patients, 25 of whom were the result of head trauma. The present 18 cases were found on review of approximately 5500 patient case notes and covered a nine-year period.
Many authors emphasise the necessity of suspecting bilaterality in all cases of traumatic superior oblique palsy. This is touched upon by Khawam et al. 7 and Sydnor et al. 8 Hermann" devotes his entire paper to nine cases initially thought to be unilateral which showed paresis of the opposite side after the initial surgery. Various diagnostic criteria are advised; Sydnor et al. 8 suggested that a V pattern of more than 25 prism dioptres, excyclotorsion of more than 100, or head trauma sufficient to cause loss of consciousness should suggest possible bilaterality. Our figures do not suggest that a V pattern should exceed 25 prism dioptres, our average being 18, with four patients showing no V pattern whatsoever. In addition the cases reported by Hermann" had an average V of 6 5 prism dioptres, one case having an A pattern. In a series of six patients reported on by Chapman et al.' only four had significant V patterns. None of Raskind's three patients had a V pattern."' All but one of Michell and Parks's patients had a V pattern, but the size is not given. '" Fells and Waddell4 do not report the incidence of V patterns in their series.
We seem to be on safer ground when examining cyclotorsion. A number of patients complained of torsional diplopia, and double Maddox rod testing revealed excyclophoria in almost all patients. Ellis and Helveston'4 and Fells '5 Bielschowsky head tilt test may be diagnostic, and that the diagnosis be made on the basis of the deviation in major gaze positions, cyclotorsion measurements, and assessment of the ocular rotations.
As regards the results of surgical treatment, it will be seen that a variety of procedures were used, making it difficult to draw conclusions. We believe that it is insufficient in these cases to operate solely on the overacting muscles-that is, the inferior obliques or inferior recti. However, Lyle'2 in 1964 reported on eight patients in whom a variety of surgical procedures, including inferior oblique myomectomy and repositioning of the inferior rectus insertions, gave good results. Five of his patients in addition had superior oblique plications. In our view some form of superior oblique strengthening procedure must be performed, either plication or the Harada-Ito anterior half tendon transposition procedure. A good description of this procedure (modified by Fells) is given by Mitchell and Parks,'3 and illustrated in Fig. 1 . If the excyclotorsion can be eliminated by this means, further surgery or prisms may be used to deal with any residual deviation. In general the better demonstrable fusion preoperatively, the better the surgical result. Fells and Waddell4 have advised against being too influenced by apparent poor fusion, as this may be due to torsional diplopia, with improvement of fusion after surgery. 
